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General Remarks 
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General Remarks. All reactions were carried out under an atmosphere of nitrogen unless otherwise noted. Melting points were determined on a Stanford Research Systems MPA100 OptiMelt Automated Melting Point System. 1 H and 13 C NMR spectra were recorded on a JEOL JMTC-400/54/SS spectrometer ( 1 H NMR, 400 MHz; 13 C NMR, 100 MHz) using tetramethylsilane as an internal standard. Infrared spectra were acquired on a SHIMADZU IRAffinity-1 FT-IR Spectrometer. Mass spectra were obtained on a JEOL JMS-DX303HF mass spectrometer. High-resolution mass spectra (HRMS) were obtained on a JEOL JMS-DX303HF mass spectrometer. UV-vis spectra were recorded on a Shimadzu UV-2550 spectrophotometer. Emission spectra were recorded on a HAMAMATSU C11347-01 spectrometer with an integrating sphere. Differential scanning calorimetry (DSC) measurements were carried out on a DSC 6220 (SII) system at a scanning rate of 10 °C min -1 under a N 2 atmosphere. Powder X-ray diffraction (XRD) patterns were recorded by Rigaku SmartLab X-ray diffractometer with CuKα radiation (λ = 1.5418 Å). Diffuse reflection spectra were collected by a JASCO V-670 UV-Vis-NIR Spectrophotometer. Cyclic voltammetry (CV) was performed with ALS-600 (BAS Inc.) system. Thermogravimetric analysis (TGA) was performed with TG/DTA-7200 (SII) system. Products were purified by chromatography on silica gel BW-300 and Chromatorex NH (Fuji Silysia Chemical Ltd.) . Analytical thin-layer chromatography (TLC) was performed on pre-coated silica gel glass plates (Merck silica gel 60 F254 and Fuji Silysia Chromatorex NH, 0.25 mm thickness). Compounds were visualized with UV lamp. Small molecules and cathode layers were thermally evaporated using Kurt J. Lesker Spectros II Deposition at 10 -6 mbar. All organic materials and aluminum were deposited at a rate of 1 Ås -1 , and the LiF layer was deposited at 0.1 Ås -1 . Investigation of the characteristic of OLED devices was conducted in 10 inches integrating sphere (Labsphere) connected to a SourceMeter unit. Phosphorescence (PH), prompt fluorescence (PF), and delayed fluorescence (DF) spectra and decays were recorded using nanosecond gated luminescence and lifetime measurements (from 400 ps to 1 s) using either a high energy pulsed Nd:YAG laser emitting at 355 nm (EKSPLA) or a N 2 laser emitting at 337 nm. Emission was focused onto a spectrograph and detected on a sensitive gated iCCD camera (Stanford Computer Optics) having sub-nanosecond resolution. PF/DF time resolved measurements were performed by exponentially increasing gate and delay times. were prepared according to the procedures in literature. Tetrabutylammonium hexafluorophosphate for electrochemical measurement was purchased from TCI and used after repeated (3 times) recrystallization from EtOH. Commercial reagents were purchased from Sigma-Aldrich, TCI, or Wako Pure Chemical Industries, Ltd. and used as received. MeOH was dried over activated molecular sieves 3Å. Toluene was purchased as S3 dehydrated grade and purified by passing through a solvent purification system (KOREA KIYON Co., Ltd.). Solvents of fluorescence spectroscopic grade were purchased from Nacalai Tesque Inc. and Kanto Chemical Co., Inc. for measurement of UV-vis and emission spectra. All organic evaporated compounds were purified by Creaphys organic sublimation system, and the following compounds were purchased from companies: CBP [4,4′-bis 
(TCI-Europe), TPBi [2,2',2"-(1,3,5-Benzinetriyl)-tris(1-phenyl-1-H-benzimidazole)] (LUMTEC), LiF (99.995%, Sigma Aldrich), and Aluminium wire (99.9995%, Alfa Aesar). OLED devices were fabricated using pre-cleaned indium-tin-oxide (ITO) coated glass substrates purchased from Ossila with a sheet resistance of 20 Ω/cm 2 and ITO thickness of 100 nm. The formed OLED devices had a pixel size of 2 mm by 1.5 mm.
Synthetic Procedures and Spectroscopic Data of 1-4.
Preparation of 3,11-Dibromodibenzo[a,j]phenazine.
3,11-Dibromodibenzo[a,j]phenazine (S2) was prepared through a slightly modified method developed by our group S5 as follows (Eq S1): To a two-necked round-bottomed flask (300 mL) equipped with a three-way stopcock and a magnetic stir bar, was added 6,6'-dibromo-1,1'-binaphthalene-2,2'-diamine (S1) (442.1 mg, 1.0 mmol) under the air. The vessel was capped with a rubber septum, evacuated, and refilled with N 2 gas for 3 times, and then MeOH (100 mL) was added through the septum. To this stirred mixture, was added 1,3-diiodo-5,5-dimethylhydantoin (DIH) (3.04 g, 8.0 mmol) under a stream of N 2 gas at room temperature. The resulting solution was stirred for 3 h before quenched with aqueous Na 2 S 2 O 3 (1.0 M, 100 mL), and the resulting mixture was extracted with CH 2 Cl 2 (100 mL × 3). The combined organic extracts were dried over Na 2 SO 4 and concentrated under vacuum to give the crude product, which was purified by flash column chromatography (eluent: hexane/EtOAc 95:5-9:1) on silica gel to give product S2 (219.0 mg, 50%).
Further purification was carried out by recrystallization from CHCl 3 . The spectroscopic data were identical with those reported in literature. S5 
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Typical Procedures for the Synthesis of 3,11-Diaminodibenzo[a,j]phenazines 3,11-Diaminodibenzo[a,j]phenazines 1-4 were prepared through a slightly modified Pd-catalyzed amination reaction S6 of S2 with aromatic amines as follows (Methods A, B or B').
Method A: Toluene was degassed through freeze-pump-thaw cycling for 3 times before used. In a glovebox, to a two-necked reaction tube (10 mL) equipped with a three-way stopcock and a magnetic stir bar, was added Pd[P(t-Bu) 3 ] 2 (12.8 mg, 5 mol%), and the tube was closed with a rubber septum. Outside the glovebox, dibromophenazine S2 (219.0 mg, 0.50 mmol), 10H-phenothiazine (219.1 mg, 1.10 mmol), K 2 CO 3 (414.5 mg, 3.0 mmol), and toluene (5 mL) were added under a stream of N 2 gas at room temperature, and the resulting mixture was stirred under reflux for 24 h. Water (5 mL) was S5 added to the reaction mixture, and the organic layer was extracted with CH 2 Cl 2 (20 mL × 3). The combined organic extracts were dried over Na 2 SO 4 , and the solvent was evaporated in vacuo to give the crude product, which was purified by flash column chromatography (for the detailed purification methods, see the prodcut data). 123.4, 126.5, 127.0, 127.3, 127.7, 127.8, 129.7, 132.1, 135.3, 140.5, 142.8, 143.0, 143.7 
Method B and B':
Toluene was degassed through freeze-pump-thaw cycling for 3 times before used. In a glovebox, to a two-necked reaction tube (10 mL) equipped with a three-way stopcock and a magnetic stir bar, were added Pd[P(t-Bu) 3 ] 2 (12.8 mg, 5 mol%) and sodium tert-butoxide (115.3 mg, 1.20 mmol), and the tube was closed with a rubber septum. Outside the glovebox, dibromophenazine S2 (219.0 mg, 0.50 mmol), amine [3,7-di-tert-butyl-10H-phenothiazine (342.6 mg), 9,9-dimethyl-9,10-dihydroacridine (230.2 mg), or diphenylamine (186.1 mg)] (1.10 mmol) and toluene (5 mL) were added under a stream of N 2 gas at room temperature, and the resulting mixture was stirred under reflux for 24 h (Method B) or 20 h (Method B'). Water (5 mL) was added to the reaction mixture, and the organic layer was extracted with CH 2 Cl 2 (20 mL × 3). The combined organic extracts were dried over Na 2 SO 4 , and the solvent was evaporated in vacuo to give the crude product, which was purified by flash column chromatography (for the detailed purification methods, see each prodcut data).
3,11-Bis(3,7-di-tert-butyl-10H-phenothiazin-10-yl)dibenzo[a,j]phenazine (2)
Purified by flash column chromatography on NH silica gel (eluent: n-hexane/CH 2 Cl 2 95:5-9:1) followed by recrystallization from a two-phase solvent of n-hexane/CHCl 3 (20:1); Yellow solid (413.7 mg, 92%); mp 263 °C; R f 0.20 (n-hexane/CH 2 Cl 2 8:2, NH silica); 1 H NMR (400 MHz, 2, 118.8, 123.9, 123.9, 124.5, 124.7, 126.5, 127.5, 127.7, 129.0, 132.1, 135.2, 140.6, 141.1, 142.6, 143.7, 146.8 114.2, 120.9, 125.4, 126.4, 127.8, 128.3, 130.2, 130.6, 130.9, 130.9, 132.3, 135.5, 140.5, 140.9, 142.4 
3,11-Bis(diphenylamino)dibenzo[a,j]phenazine (4)
Purified by flash column chromatography on NH silica gel (eluent: n-hexane/EtOAc 99:1-98:2) followed by recrystallization from a two-phase solvent of n-hexane/CHCl 3 (5:1); Orange solid (205.9 mg, 67%); mp 296 °C (dec.); R f 0.25 (n-hexane/EtOAc 8:2, NH silica); 1 H NMR (400 MHz, CDCl 3 ): Hz, 2H); 13 C NMR (100 MHz, CDCl 3 ): δ 119. 6, 123.2, 123.8, 125.2, 125.8, 126.2, 127.4, 129.5, 131.5, 134.6, 140.9, 141.7, 147.4, 149.0 Table S1 . Summary of MCL properties of 1-4 and POZ-DBPHZ. Figure S1 . MCL properties of 1-4 and POZ-DBPHZ. 
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Single Crystal X-ray Crystallographic Data
The X-ray diffraction data of the single crystal of 1_O were collected on a Rigaku R-AXIS RAPID diffractometer with graphite monochromated CuKα radiation (λ = 1.54187 Å) to a 2θ max value of 136.5° at 123 K. The crystal structure was solved by direct methods (SIR92) S7 and expanded using Fourier techniques. The non-hydrogen atoms were refined anisotropically, and hydrogen atoms were refined using the riding model. The crystal data are summarized in Table S3 . CCDC-1452024 contains the supplementary crystallographic data for 1_O, which are available free of charge from the Cambridge Crystallographic Data Center (CCDC) via www.ccdc.cam.ac.uk/data_request/cif． 
UV-vis Absorption and Emission Spectra
Solvents were purged with N 2 for 30 min before use. Steady-stae UV-vis absorption and emission spectra were measured at room temperature using the solutions (1.0 × 10 -5 M). Table S4 . Summary of UV-vis absorption and emission properties of solutions of 1-4. Figure S8 . UV-vis absorption and emission spectra of solutions of 1-4. 
69,900, 13,900, 22,000 58, 800, 11,600, 19,300 63,200, 12,800, 20,500 53,200, 9,000, 16,800 62,000, 12,200, 19,800 65,100, 25,300, 12,500, 21,200, 12,400 60,600, 26,000, 12,400, 20,100, 13,300 57,400, 27,800, 10,300, 17,500, 15,300 94,100, 12,700, 18,600 91,600, 13,200, 19,000 98,500, 14,400, 20,400 97,600, 14,000, 19,800 94,600, 14,500, 20,500 57,800, 48,900, 35,700, 26,000, 29,800, 55,500 46,400, 35,000, 24,300, 42,900 53,800, 42,400, 33,100, 37,700 54,000, 42,800, 33,800, 36,400 55,200, 41,200, 34,100, 36,200 Absorption Emission 
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Concentration Effect on Emission Properties
Cyclohexane was purged with N 2 for 30 min before use. Emission spectra of 2 were measured at room temperature using the cyclohexane. Table S5 . The summary of the concentration effect on the emission properties of 2 Figure S9 . Emission spectra of cyclohexane solutions of 2 ranging from 1 × 10 -5 to 1 × 10 -3 M. Table S6 . Summary of diffuse reflection spectra of solids 1. Figure S10 . Diffuse reflection spectra of solids 1. The dotted line indicates switching of the lamp. 
Diffuse Reflection Spectra
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Theoretical Calculations
All the molecules were geometrically optimized by the DFT method at the B3LYP/6-31+G(d,p) level of theory using Gaussian 09 package. S8 The relative molecular energies of conformers 1 (Fig. 2) were calculated from the sum of electronic and thermal free energies, which were obtained from frequency analysis of the optimized structures of the conformers at the B3LYP/6-31+G(d,p) level. The excitation energies of the geometrically optimized molecules were calculated with the TD-DFT method at the same level of theory. Cartesian coordinates of the initial and optimized structures of 1 are listed below (Tables S7-14) . 
